Proechimys roberti has been considered an isolate representative of the guyannensis group of species of the genus Proechimys in the Cerrado of central Brazil, or regarded as a member of the longicaudatus group of species. We present new karyologic, morphometric, morphologic, and molecular data from populations spanning the gap between the previously known isolated distribution of P. roberti and the core distribution of the guyannensis group. All specimens had the same basic karyotype, 2n ϭ 30, with fundamental number (FN) ϭ 54-55. FN variation was due to a pericentric inversion affecting a small autosomal pair. Specimens from the eastern Amazon Basin and the Cerrado did not have any differentiation in external, cranial, and dental characters. In contrast, samples showed a significant multivariate morphometric variation, with a high heterogeneity among all populations, independent of Cerrado or Amazon location. Our results, coupled with phylogenetic analysis of cytochrome-b sequences, indicate that P. roberti is a valid species of the guyannensis group and that the species of this group occurring in eastern Amazon, P. oris, is probably a junior synonym of P. roberti.
Proechimys roberti has been considered an isolate representative of the guyannensis group of species of the genus Proechimys in the Cerrado of central Brazil, or regarded as a member of the longicaudatus group of species. We present new karyologic, morphometric, morphologic, and molecular data from populations spanning the gap between the previously known isolated distribution of P. roberti and the core distribution of the guyannensis group. All specimens had the same basic karyotype, 2n ϭ 30, with fundamental number (FN) ϭ 54-55. FN variation was due to a pericentric inversion affecting a small autosomal pair. Specimens from the eastern Amazon Basin and the Cerrado did not have any differentiation in external, cranial, and dental characters. In contrast, samples showed a significant multivariate morphometric variation, with a high heterogeneity among all populations, independent of Cerrado or Amazon location. Our results, coupled with phylogenetic analysis of cytochrome-b sequences, indicate that P. roberti is a valid species of the guyannensis group and that the species of this group occurring in eastern Amazon, P. oris, is probably a junior synonym of P. roberti.
Because of difficulties in identifying discrete morphologic characters of Proechimys, controversial taxonomic arrangements and disparate criteria for defining its subordinated taxa have been proposed. As stated by Thomas (1928) , these rodents are characterized by extensive morphologic variability, with overlapping morphologic characters between species. A recent checklist (Woods 1993) attributed 27 species to the genus (herein considered as comprising only the former subgenus Proechimys, given the evidence of nonmonophyletism of Proechimys and Trinomys- Lara et al. 1996) , although other authors recognized 8 * Correspondent: mweksler@amnh.org or 4 species (Cabrera 1961; Moojen 1948) , with several subspecies. Patton (1987) recognized 9 species groups of Proechimys based on morphologic criteria : guyannensis, goeldii, longicaudatus, simonsi, cuvieri, trinitatus, semispinosus, canicollis, and decumanus. Karyologic data potentially can be useful for the identification of Proechimys taxa. Species of the genus show considerable variation in diploid chromosome number (2n), ranging from 2n ϭ 14 to 2n ϭ 62, with roughly 45 karyotypes described to date (Aguilera and Corti 1994; Aniskin 1994; Barros 1978; Bueno and Gomez-Laverde 1993; Bueno et al. 1989; da Silva 1998; Gardner and Emmons 1984; George and Weir 1973; Gomez-Laverde et al. 1990; Leal-Mesquita 1991; Maia and Langguth 1993; Patton and Gardner 1972; Reig 1989; Reig and Useche 1976; Reig et al. 1979) . Such variation prompted some authors (Aguilera and Corti 1994; Reig and Useche 1976) to hypothesize that karyotypic divergence was profoundly relevant to speciation in Proechimys.
One of the species with a convoluted taxonomic history is Proechimys roberti Thomas, 1901 , with type locality in the Rio Jordão, Araguari, State of Minas Gerais, Brazil. In his original description, Thomas (1901) considered P. roberti to be closely related to P. longicaudatus, and some subsequent reports treated roberti as a subspecies of P. longicaudatus (Cabrera 1961; Moojen 1948) . Thomas (1904) modified his original statement and indicated that P. roberti was related to P. cayennensis (ϭ P. guyannensis), leading Ellerman (1940) to propose that roberti was a subspecies of P. cayennensis. Finally, Patton's (1987) morphologic analysis placed P. roberti as an isolate member of the guyannensis group in the states of Goiás and Minas Gerais in central Brazil. However, the last checklist of the genus still treated roberti as a junior synonym of P. longicaudatus (Woods 1993) .
The name attributed to the form of the guyannensis group found in the eastern Amazon is P. oris Thomas, 1904 (Cabrera 1961 Woods 1993) , with type locality Igarapé-Assú, near Belém, state of Pará, Brazil. In contrast to P. roberti, P. oris always has been tied to P. guyannensis, regarded either as a subspecies (Cabrera 1961; Moojen 1948) , or as a valid species within the guyannensis group (Patton 1987; Woods 1993) . Pessoa et al. (1990) presented a morphometric study of 4 populations of the guyannensis group from the Amazon Basin and northeastern and central Brazil, including samples regarded as P. roberti and P. oris. The authors concluded that the high level of morphometric differentiation found could be regarded as evidence of distinct evolutionary units for the populations; in this context, Pessoa et al. (1990) claimed a classification that reflected this distinctiveness.
We present new data on Proechimys from the eastern Amazon Basin and the Cerrado of central Brazil. Specimens that we analyzed agree with morphologic characterization of the guyannensis group given by Patton (1987) , by possessing the set of morphologic traits that distinguish it from the other possibly sympatric Proechimys groups (e.g., longicaudatus, goeldii, cuvieri) . Our data fill the gap between the previously known distribution of P. roberti and the core of the distribution of the guyannensis species group in the Amazon Basin, presenting 5 new localities and samples from localities formerly referred to as members of the guyannensis species group. We analyzed the degree of karyotypic, morphologic, morphometric, and molecular divergence among populations and examined the present taxonomic arrangement of P. roberti and P. oris.
MATERIALS AND METHODS
Karyotypic, morphometric, morphologic, and molecular data were collected from 162 specimens of Proechimys from 24 localities in Brazil, Venezuela, and Guyana. Specimens were deposited in museums or referred to by field numbers according to the following acronyms: Museu Nacional, Rio de Janeiro ( Specimens from localities 1, 3, 4, and 9-14 were used in morphometric analysis; specimens from localities 2 and 6-9 were karyotyped; and specimens from localities 9 and 15-24 were used in molecular analysis (Fig. 5) . The circle around localities 9 and B is an approximation of the distribution of P. roberti given by Moojen (1948) and Patton (1987) . The shaded area indicates the approximate distribution of Amazonian moist broadleaf forest.
included in morphometric analysis (males MPEG 9061, 9062, 9064, 9067, 9069, 9072, 15390, 15391, 15392, 15394) . Gardner and Emmons (1984) identified 1 karyotyped specimen from this locality as P. oris, after comparison with the holotype of this species. 2) Brazil, Pará, Primavera (1Њ20ЈS, 48Њ34ЈW), in the Amazonian region. Two specimens (females CRB 604 and 606) were livetrapped in the ''terra firme'' forest. One specimen (604) was karyotyped; none was included in morphometric analysis. Skins and skulls were deposited in the mammal collection of MN. 3) Brazil, Pará, Patagonia (1Њ17ЈS, 47Њ58ЈW), in the Amazonian region. Nine specimens were included in morphometric and morphologic analyses (females AMNH 75143, 75144, 75147, 75151; males AMNH 75146, 75152, 75155, 75156; AMNH 75150, sex unknown) . 4) Brazil, Pará, Capim (1Њ41ЈS, 47Њ44ЈW), in the Amazonian region. Three specimens were included in morphometric and morphologic analysis and pooled with specimens from Patagonia (female AMNH 188972; males AMNH 203442, 203493). 5) Brazil, Pará, Baião, Ilha do Taiuna and Cametá (2Њ15ЈS, 49Њ29ЈW), 3 adjacent localities in Rio Tocantins, in the Am-azonian region. Three specimens were analyzed morphologically but not included in morphometric analysis (females AMNH 37484, 96817; male AMNH 96898). 6) Brazil, Maranhão, Fazenda Lagoa Nova, about 32 km NW of Bacabal, along road BR-316 (4Њ04ЈS, 44Њ58ЈW), a locality in the Amazonian part of the ''Zona dos Cocais.'' Two specimens (female MPEG 29000; male MPEG 29001) were collected with live traps in Orbignya palm fields (known locally as ''Babaçual'') associated with secondary Amazonian forest. One specimen (MPEG 29000) was karyotyped; none was included in morphometric analysis. 7) Brazil, Tocantins, Fazenda Osara II, São Sebastião (5Њ17ЈS, 48Њ18ЈW), in the ecotone between Amazonian forest and Cerrado. Three specimens (females LV-FO 24, 28, and male LV-FO 17) were livetrapped in remaining forest vegetation along riverbanks. All 3 specimens were karyotyped; none was included in morphometric analysis. Skins and skulls were deposited in the mammal collection of MN. 8) Brazil, Tocantins, Serra do Lajeado, Lajeado (9Њ53ЈS, 48Њ17ЈW), in the Cerrado biome. Two specimens were collected with live traps in gallery forest (female LV-LJ 28; male LV-LJ 15) and were karyotyped but not included in morphometric analysis. Skins and skulls were deposited in the mammal collection of MN. 9) Brazil, Goiás, Fazenda Fiandeira, 65 km SSW of Cavalcante (14Њ04ЈS, 47Њ45ЈW), in the Cerrado Biome. At that locality, 32 specimens were livetrapped in the following habitats: 27 in gallery forest, 3 in ''cerradão,'' and 2 in ''cerrado sensu stricto'' bordering gallery forest. All adult specimens were measured and 18 were karyotyped (indicated with *): females MN 50193, 50194, 50195*, 50197*, 50198*, 50199, 50200*, 50201*, 50202*, 50203*, 50204*, 50205, 50206*, 50207*, 50209, 50213*, 50216, 50218, 50219, 50220, 50221 and males MN 50193, 50196, 50208*, 50210*, 50211*, 50212, 50214*, 50215*, 50217*, 50222, 50223*. Two specimens were included in molecular analysis: MN 50219, 50221. 10) Brazil, Goiás, Anápolis (16Њ20ЈS, 48Њ58ЈW), in the Cerrado biome. Fourteen specimens were included in morphometric analysis (females MN 4032, 4034, 4042, 4048, 4054, 4064, 34159, 34160; males MN 4033, 4037, 4045, 4046, 4078; MN 4036, sex unknown) . Patton (1987) identified specimens from that locality as P. roberti. 11) Brazil, Pará, north bank of Rio Amazonas, Rio Nhamunda, Faro (2Њ11ЈS, 56Њ44ЈW), in the Amazonian region. Seventeen specimens were used in morphometric analysis (females AMNH 93987, 93988, 93989, 93990, 93992, 93998, 94000, 94004, 94007, 94008, 94015, 94018, 94187; males AMNH 94009, 94012, 94013, 94017) . 12) Brazil, Roraima, Rio Cotinga, Limão (3Њ56ЈN, 60Њ30ЈW), in savannas of the Guyanan region. Eighteen specimens were included in morphometric analysis (females AMNH 75419, 75422, 75427, 75429, 75438, 75440, 75460; males AMNH 75418, 75423, 75424, 75426, 75432, 75434, 75443, 75446, 75465, 75474, 75481) . 13) Venezuela, Bolivar, Churi Tepui (5Њ13ЈN, 61Њ54ЈW), in the ecotone between Pantepuis and savannas of the Guyanan region. Two specimens were pooled with specimens from Auyan-Tepui and included in morphometric analysis (male AMNH 176341; AMNH 176343, sex unknown). 14) Venezuela, Bolivar, Auyan-Tepui (5Њ45ЈN, 62Њ30ЈW), in the Pantepuis biome. Twenty-five specimens were included in morphometric analysis (females AMNH 130740, 130741, 130742, 130747, 130751, 130752, 130753, 130754, 130759, 130766, 130768, 130772, 130776, 130786; males AMNH 130735, 130737, 130738, 130748, 130749, 130750, 130756, 130760, 130761, 130769, 130788) . 15) Brazil, Pará, right bank Rio Xingu, 52 km SSW Altamira (3Њ39ЈS, 52Њ22ЈW), in the Amazonian region. Three specimens were included in molecular analysis (USNM 549582, 549586, 549587). 16) Brazil, Pará, Marabá, Floresta Nacional Tapirapé-Aquirí (5Њ48Ј05ЉS, 50Њ30Ј54ЉN), in the Amazonian region. Three specimens were included in molecular analysis (CS 14, 21, 25) . 17) Brazil, Goiás, Niquelandia (14Њ27ЈS, 48Њ27ЈW), in the Cerrado biome. One specimen was included in molecular analysis (DSR 3758). 18) Brazil, Amazonas, 80 km N Manaus, PDBFF (2Њ23ЈS, 59Њ51ЈW), in the north bank of the Amazonas River. One specimen was included in molecular analysis (CM 42). 19) Brazil, Amazonas, Rio Aracá, Igarapé Limão, Colocação Bigorna (about 0Њ15ЈS, 63Њ10ЈW), in the north bank of the Amazonas River. One specimen was included in molecular analysis (MNFS 1796) . 20) Brazil, Amazonas, São Gabriel da Cachoeira, right bank Rio Tiquié (about 0Њ08ЈS, 67Њ05ЈW), in the north bank of the Amazonas River. Two specimens were included in molecular analysis (INPA 2533 (INPA , 2534 . 21) Venezuela, Amazonas, Rio Mawarinuma (ca. 1Њ11ЈN, 66Њ25ЈW) in the Amazonian region. Four specimens were included in the molecular analysis (ALG 14242, 14255, 14283, 14297) . 22) Brazil, Roraima, São João da Baliza, UHE Alto Jatapú (about 0Њ57Ј01ЉN, 59Њ54Ј40ЉW), in the north bank of the Amazonas River. Three specimens were included in molecular analysis (MN 42831, 61642, 61643) . 23) Venezuela, Bolivar, 4 km SE (by road) Paují (about 4Њ23ЈN, 61Њ40ЈW), in the Guyanan Highland moist forest ecoregion. One specimen was included in molecular analysis (JLP 9044). 24) Guyana, Demerara-Mahaica, Loo Creek, 68 km S (by road) Georgetown (6Њ14ЈN, 58Њ15ЈW), in the Guyanan moist forest ecoregion. One specimen was included in molecular analysis (ROM 98216).
Chromosome preparations were obtained from bone marrow cultures in RPMI 1640 medium, 20% fetal calf serum, ethidium bromide (5 g/ml), and colchicine 10 Ϫ6 M for 2 h, or from primary cultures of kidney epithelium in Dulbecco minimal essential medium with 10% fetal calf serum after 5 h of treatment with colchicine with the addition of ethidium bromide for the last 2 h. C-and G-banding followed Sumner (1972) and Seabright (1971) , respectively.
For morphometric comparisons, we took 15 craniodental measurements (Bonvicino and Weksler 1998) : greatest skull length, condyloincisive length, breadth across occipital condyles, length of diastema, length of palatal bridge, length of maxillary tooth row, length of incisive foramen, breadth of incisive foramen, rostral length, rostral breadth, least interorbital breadth, orbital length, zygomatic breadth, breadth of braincase, and cranial height. Cranial and dental measurements were taken with digital calipers.
Only animals with all molar teeth erupted and functional (notably worn teeth) were included in morphometric analysis. The analysis was aimed to detect differences in the multivariate space between populations, as described by . Following Bookstein (1989) , we avoid referring to ''size and shape'' in our analysis, although the method herein employed can be considered to be similar to the ''size-independent'' canonical discriminant analysis described by Reis et al. (1990) . Based on the Burnaby correction method, the 1st eigenvector of the principal component analysis obtained from the pooled within covariance matrix of logarithmic variables was set apart from the rest of the eigenvectors (Burnaby 1966; Rohlf and Bookstein 1987) . The 1st principal component was compared using analysis of variance, with Tukey test for contrasting means. Scores of the remaining principal components (14) were calculated and analyzed by a canonical discriminant analysis. All statistical analyses were performed with the SAS version 6.12 (PROC GLM, PROC CANDISC, and PROC PRINCOMP-SAS Institute Inc. 1996).
Our morphologic analysis was restricted to external and cranial characters. To assess variation of characters deemed as pivotal by Moojen (1948) , Patton (1987) , and Thomas (1904) , we focused on the overall external pelage and the counterfold pattern of the molar teeth.
Molecular data were collected by J. L. Patton and M. N. F. da Silva, who kindly provided the data for analysis. Sequences of the first 372 bases of mitochondrial cytochrome-b (81 parsimony-informative characters) were analyzed. Maximum parsimony cladograms were constructed using the branch and bound search option of PAUP* (version 4.0b2a -Swofford 1999) . Bootstrap analysis (Felsenstein 1985) , with 100 replicates using heuristic search with 10 random additions each, was performed to evaluate the support of nodes in the phylogeny. Pairwise sequence divergence was calculated as Kimura 2-parameter distance (Swofford et al. 1996) .
RESULTS AND DISCUSSION
Karyotypic variation.-Karyotypic analysis of all 25 Proechimys specimens showed that 2n ϭ 30 and fundamental number (FN) ϭ 54-55. The autosomal complement was composed of 13 pairs of biarmed chromosomes and 1 small pair of acrocentrics. The X chromosome was a large submetacentric, and the Y chromosome was a small acrocentric (Fig. 2) . With conventional Giemsa staining, both members of pair 9 showed a secondary constriction at the long arm. Variation in fundamental number, found in the Fazenda Fiandeira and Primavera populations, was due to a pericentric inversion in 1 member of the small acrocentric pair. C-banding revealed small amounts of heterochromatin in 7 autosome pairs, mainly at centromeric regions but also in telomeric regions. In the X chromosomes, constitutive heterochromatin was present at telomeres, the pericentromeric region, and an interstitial region in the middle of the long arm (Fig. 3) .
The karyotype described herein is the same as that reported by Svartman (1989) in specimens from Brasília (Distrito Federal) and differed by a single pericentric inversion from those attributed to P. oris (2n ϭ 30, FN ϭ 56) by Gardner and Emmons (1984) and Leal-Mesquita (1991) , although Reig et al. (1980) attributed a different karyotype (2n ϭ 30, FN ϭ 52) to this species. In view of this conflicting data, we considered the 2n ϭ 30, FN ϭ 56 karyotype as valid for P. oris based on the fact that the animal karyotyped by Gardner and Emmons (1984) was compared with the P. oris holotype. We also found a karyotype similar to the 1 found by Gardner and Emmons (1984) and Leal-Mesquita (1991) in a specimen from a locality (Primavera) 110 km from the type locality of P. oris (Igarapé-Assú). Other species of the guyannensis group were found to share a similar fundamental number (Table 1) despite showing different diploid numbers (varying from 30 to 40), probably as a result of centric fusions.
Specimens collected in the Cerrado and Amazonian regions were karyologically identical. Moreover, the fact that populations (Cavalcante and Primavera) showed the same variation in fundamental number (54-55) suggested that the pericentric inversion might be maintained as a chromosome polymorphism and individuals with 2n ϭ 30, FN ϭ 56 are expected to be found.
In contrast, additional species of Proechimys also share the same diploid number of P. roberti (2n ϭ 30; Table 1 ), although differing in fundamental number and chromosome morphology. The karyotype reported herein is similar in diploid and fundamental number to those of P. semispinosus of Costa Rica (Patton and Gardner 1972) and P. decumanus of Ecuador (Gardner and Emmons 1984). However, the karyotype of P. roberti is different from those species because of the larger size of autosomal pairs 2 and 3 and presence of a biarmed X chromosome, which is acrocentric in P. semispinosus and P. decumanus. The karyotype described here (2n ϭ 30, FN ϭ 54-55) differed in diploid number, fundamental number, and chromosome morphology from the karyotype of the species of longicaudatus group (Table 1) , providing evidence against the inclusion of P. roberti within this group.
Morphometric variation.-Descriptive statistics of the 7 samples totaling 121 specimens are shown in Table 2 . Results of multivariate morphometric analysis showed that the 1st eigenvector of the principal component analysis contained highly heterogeneous coefficients, although all variables showed positive loadings, from 0.060 (length of maxillary tooth row) to 0.391 (breadth of incisive foramen). The postulation that the 1st eigenvector represented an isometric-size component required that all coefficients were equal to 0.258 (the inverse of the square root of the number of variables -Jolicoeur 1963) . However, few variables (greatest skull length, condylo-incisive length, length of palatal bridge, rostral breadth, zygomatic breadth) showed coefficients close to that value, indicating a high degree of allometric influence in the 1st component. This size-related factor presented a significant difference between populations (F ϭ 11.29, d.f. ϭ 6, 109, P Ͻ 0.0001). The localities Limão and Faro differed from all others in contrast between means, but the other samples did not show significant differences.
Canonical discriminant analysis of the remaining principal components indicated 6 functions differentiating all populations. The squared Mahalanobis distance between pairs of populations varied from 7.66 (Limão and Auyan-Tepui) to 32.02 (Fazenda Fiandeira and Faro); all distances were significant (P Ͻ 0.0001). The plot of the first 2 canonical functions (Fig. 4) showed that although all populations presented statistically significant differences, this could not be ascribed to a simple pattern of 1 function (plots of the remaining functions followed the same general pattern in Fig. 4 ). The first 2 canonical functions, which accounted for 61.9% of the remaining variance, differentiated the Faro and Limão populations from the others. A slight separation also existed of samples from Fazenda Fiandeira and Anápolis from Auyan-Tepui, Patagonia, and Curuá-Una. Only the projection of all canonical function scores in 6-dimensional hyperspace completely separated all populations.
Both the 1st principal component from the pooled-within matrix and the canonical functions from the remaining components Patton (1987) . showed differences between populations. In the 1st principal component, only 2 populations differed from the others (Faro and Limão). In contrast, size-free canonical discriminant analysis separated all populations. That latter result also was found by Pessoa et al. (1990:398) in populations of the guyannensis group from Central Brazil and Amazon, leading to their proposition that 1 population attributed to P. oris and another attributed to P. roberti ''occupy different regions in multivariate character space and may represent independent evolutionary units.'' Our analysis expanded the sampling of Pessoa et al. (1990) , incorporating 2 Cerrado samples (Fazenda Fiandeira and Anápolis) and 5 samples from the core extension of the guyannensis distribution.
Although our results were coincident with those of Pessoa et al. (1990) , we considered that divergence occurred between populations rather than between species. That was based on the following evidence: absence of morphometric separation between all Cerrado populations and all eastern Amazonian populations; the karyologic, morphologic, and molecular similarity of those populations; and lack of statistical treatment for factors that could affect phenotypic variability among populations, such as seasonal differences among collection of TABLE 2.-Mean Ϯ SD and range of craniodental measurements of 7 samples used in the morphometric analysis; locality number from Fig. 1 given after locality name and sample size in parentheses.
Curuá-Una, 1 
Anápolis, 10
Faro, 11
Limão, 12
Auyan-Tepui specimens (e.g., differences between individuals captured in dry and humid seasons), long-term fluctuations in resource availability, and other ecological factors.
Morphologic variation.-When originally describing P. oris, Thomas (1904:196) commented that P. roberti ''agrees very closely with P. oris in its cranial characters, but differs by its paler and more uniformly buffy color, its fully haired under surface, and its much longer and softer fur, of which the spines form a less considerable proportion than usual'' and considered that both species were related to P. cayennensis (ϭ P. guyannensis). Moojen (1948) agreed with Thomas (1904) in distinguishing P. roberti from P. oris mainly by the considerably longer pelage of the former despite lack of consistent cranial differences between them. When analyzing the new material, we did not find differences in pelage characters between specimens from eastern Amazonian and Cerrado populations. Patton (1987) reported the most extensive set of diagnostic characters for Proechimys and commented that samples from the states of Pará (Amazonian sample, P. oris) and Goiás (Cerrado sample, P. roberti) showed broader and shallower mesopterygoid fossae and a less developed infraorbital canal than other forms of the guyannensis group. Patton (1987) showed differences between P. roberti and P. oris in 2 traits: a smaller size of bacula in P. roberti topotypes, which was considered a function of its overall smaller size, and different frequencies of counterfold pattern in the first 2 lower molars (52% of the Goiás sample against 33% of the Pará sample with 2 folds in m1; 75% of the Goiás sample against 39% of the Pará sample with 2 folds in m2). In our analysis, all adult specimens from Fazenda Fiandeira (n ϭ 23) showed 2 folds in both m1 and m2; 15 adults from the localities of eastern Pará (Capim, Patagonia, and Tocantins localities) showed the following frequencies of counterfold pattern: 80% with 2 folds in m1 and 73% with 2 folds in m2. Those results were closer to those found in the specimens from Goiás than in other taxa of the guyannensis group reported by Patton (1987) . Because we did not find a clear-cut difference in size between Cerrado and Amazonian samples in our morphometric analysis, we predict that variation in baculum size also will be reduced in a broader survey of bacula from Proechimys specimens of the guyannensis group (Patton [1987] analyzed few specimens from Cerrado localities).
Molecular variation.-Pairwise sequence divergence among specimens from eastern Amazonia and Cerrado populations was low (average ϭ 2.44%). Divergence between the Xingu and Niquelandia specimens (the 2 most distant sampled localities in eastern Amazonia and Cerrado) was only 2.9%, in contrast to an average 15% divergence between members from those populations and specimens of the guyannensis group north of the Amazon River.
Eighteen quences (Fig. 5) . Samples from the Cerrado and eastern Amazonia formed a monophyletic group supported by a high bootstrap value (100%). Populations from the north bank of the Amazonas River, Venezuela, and Guyana formed a 2nd clade, also supported by a high bootstrap value (90%). A correspondence was observed between grouping and geographic precedence in the Cerrado-eastern Amazonia clade, except for 1 Xingu specimen that was nested within the Marabá clade. The Cerrado samples formed a monophyletic clade with a low bootstrap value, whereas eastern Amazonia samples were not nested together (i.e., a cladistic subdivision between Amazonian and Cerrado populations was not found in the most parsimonious trees). Molecular data did not support the hypothesis of 2 different evolutionary lineages, 1 in the Cerrado (ϭ P. roberti) and another in the eastern Amazon (ϭ P. oris). Eisenberg and Redford (1999) suggested that P. oris is probably a synonym of P. roberti but did not present any material evidence to that statement. Our results corrob-orated that hypothesis. Lack of karyotypic distinctiveness, low level of morphologic differences (expected to be even weaker in a comprehensive analysis), and lack of divergence between eastern Amazonian and Cerrado specimens shown by molecular data suggest that populations of the guyannensis group from central Brazil and eastern Amazon Basin must belong to the same taxon. Although the level of differentiation shown by morphometric analysis was relatively high, this did not indicate a separation between Cerrado and Amazonian populations. This differentiation must reflect interpopulation differences, indicating that phenotypic divergence among populations of the guyannensis group is higher than karyotypic, morphologic, or genetic divergence. Further studies accounting for other factors unrelated to geographic location are necessary to evaluate the biological (historical or ecological) factors causing this differentiation. Inclusion of 1 sample from a population recognized as P. roberti in the latest review of the genus (Patton 1987 ) and the priority of P. roberti over P. oris are the basis for assigning the former name to this species. Other named taxa of the guyannensis group from eastern Amazonia, such as arescens and boimensis, also may prove to belong to this same taxonomic taxon.
CONCLUSIONS

